Anticoagulation and inhibition of nitric oxide synthase influence hepatic hypoxia after monocrotaline exposure.
Monocrotaline (MCT) is a pyrrolizidine alkaloid plant toxin that produces hepatotoxicity in humans and animals. Administration of MCT to rats causes rapid sinusoidal endothelial cell (SEC) injury, hemorrhage, pooling of blood and fibrin deposition in centrilobular regions of liver. These events precede hepatic parenchymal cell (HPC) injury and produce marked changes in the microvasculature of the liver, which could interrupt blood flow and produce hypoxia in affected regions. To test the hypothesis that hypoxia occurs in liver after MCT exposure, rats were treated with 300mgMCT/kg, and hypoxia was detected immunohistochemically. MCT produced significant hypoxia in centrilobular regions of livers by 8h after treatment. Inasmuch as fibrin deposition can impair oxygen delivery by reducing blood flow, the effect of anticoagulant treatment on MCT-induced hypoxia was determined. Administration of warfarin to MCT-treated rats reduced hypoxia in the liver by approximately 70%, suggesting that fibrin deposition plays a causal role in the development of hypoxia in the liver. Conversely, administration of l-NAME, a nonspecific inhibitor of nitric oxide synthases (NOSs), enhanced MCT-induced hypoxia and HPC injury. l-NAME did not, however, affect SEC injury or coagulation system activation. Results from these studies show that hypoxia occurs in the liver after MCT exposure. Furthermore, hypoxia precedes HPC injury, and manipulations that modify hypoxia also modulate HPC injury.